INTRODUCTION {#sec1-1}
============

Unpleasant odor emitted from a person\'s oral cavity is referred to as halitosis. The other common terminologies that are used to denote halitosis are fetor oris, oral malodor, or bad breath. Halitosis is an oral health condition characterized by consistently emanating odorous breath and may be caused by several agents including poor oral hygiene, improper cleaning of dentures, decreased salivary flow rate, use of tobacco in any form, or certain systemic conditions.\[[@ref1]\] Its etiology could be attributed to both intraoral or extraoral factors. However, in about 90% of the cases, the cause is intra oral, with the reason being deep carious lesions, periodontal disease, peri-implant disease, mucosal ulcers, food debris, reduced salivary flow rates, or tongue coating.\[[@ref2]\] Among the listed intra oral causes for halitosis, tongue coating is the most common reason in otherwise healthy individuals with the odor arising from the dorsoposterior aspect of the tongue.\[[@ref3]\] The main compounds that lead to bad breath emanating from the oral cavity are the volatile sulfide compounds (VSC), especially hydrogen sulfide (H~2~S), methyl mercaptan (CH~3~SH), and dimethylsulfide \[(CH~3~)~2~S\].\[[@ref4]\] These compounds are produced by the anaerobic Gram-negative microorganisms such as *Treponema denticola*, *Porphyromonas gingivalis*, *Porphyromonas endodontalis*, *Prevotella intermedia*, *Bacteroides loescheii*, *Enterobacteriaceae*, *Tannerella forsythensis*, *Centipeda periodontii*, *Eikenella corrodens*, and *Fusobacterium nucleatum* that inhabit the oral cavity.\[[@ref5]\] The microorganisms interact with the sulfur-containing substances that are present in saliva, gingival crevicular fluid, blood, and cells leading to the production of odiferous products.\[[@ref6]\]

Halitosis, a common condition, could be a serious social stigma. There are several agents that can temporarily mask the malodor like mouthrinses, chewing gum, etc., which in turn prevents the individual from reporting to the dentist for the conclusive treatment. Very rarely, this can have serious medical implications because there are numerous medical conditions that predispose to oral malodor.\[[@ref7][@ref8][@ref9]\] There lies a necessity to enhance the knowledge of self-perception of oral and general health among dental students.\[[@ref10]\] Therefore, it is essential both from a social and a medical point of view that halitosis is reported and a definitive remedy is given to treat the underlying cause.

The objectives of this present study were to evaluate self-perception of oral malodor by male and female dental students studying in Madha Dental College and Hospital, Chennai. The prevalence of oral hygiene habits and awareness of common dental problems such as dental caries, gingival bleeding, and dryness of mouth were also evaluated.

MATERIALS AND METHODS {#sec1-2}
=====================

Study population and recruitment {#sec2-1}
--------------------------------

This study involved 285 dental undergraduate students of Madha Dental College and Hospital Chennai. This study was conducted in accordance with the Declaration of Helsinki. Ethical approval was obtained from the Institutional Ethical Committee, Madha Dental College and Hospital. All the participants signed a written informed consent prior to the initiation of this study.

Structured questionnaire {#sec2-2}
------------------------

A structured questionnaire was developed and tested on a pilot population prior to its administration in this study. The responses were evaluated and modifications were made as required. The final questionnaire included ten questions \[[Figure 1](#F1){ref-type="fig"}\] which evaluated the presence, self-perception of halitosis, and treatment (self or professional) for halitosis. The oral hygiene habits of the subjects including toothbrushing frequency, use of interdental aids, and mouth rinses were also evaluated. The questionnaire was anonymous with no column for identification of the individual. The participants were explained about the questions, and clarifications were made. The questionnaire was administered in English language after confirming that all the participants were comfortable in the language.

![Questionnaire used in this study](JISP-18-357-g001){#F1}

Data analysis {#sec2-3}
-------------

Statistical package for social science version 15 was utilized for statistical analysis (SPSS, Inc., Chicago Illinois USA). The Chi square test was performed for comparison of responses obtained from males and females. The level of statistical significance was set at a *P* value less than 0.05.

RESULTS {#sec1-3}
=======

The study population included 285 participants in the age range of 18 to 22 years. A total of 259 participants answered all the questions provided and were included for statistical analysis. Questionnaires that were incompletely filled were excluded from the final analysis. The overall response rate was 90%; of the 259, 120 (46.3%) were males and 139 (53.7%) were females.

[Figure 2](#F2){ref-type="fig"} shows the comparison for self-perception of halitosis. Among males, 26 (21.7%) reported perceiving halitosis, 77 (64.2%) gave a negative answer, and 17 (14.2%) were not aware of its presence or absence; where in females, 49 (35.3%) reported self-perception, 51 (36.7%) gave a negative response, and 39 (28.1%) were not aware of its presence or absence. The difference was found to be significant (*P* \< 0.05).

![Frequency of self-perception of oral malodor](JISP-18-357-g002){#F2}

The answers to all the questions provided in the questionnaire were segregated according to gender and analyzed using the Chi-square test \[[Table 1](#T1){ref-type="table"}\]. Significant difference was observed for self-perception of halitosis, use of mouth wash, presence of carious teeth, bleeding gums, and use of tongue cleaners (*P* \< 0.05).

###### 

Responses for the questions based on gender
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DISCUSSION {#sec1-4}
==========

To the best of our knowledge, this is the first study on the prevalence of halitosis among dental students in India. Since halitosis is a relatively common problem with many ramifications - personal, professional, and social effects - the data on its prevalence can be of importance. Literature reveals that the prevalence of halitosis ranges to around 50% in USA,\[[@ref11]\] 27.5% in China,\[[@ref12]\] and 22% in France.\[[@ref13]\] This highlights the significance of halitosis as a widespread global problem. It has been estimated that in the developed world, 8 to 50% of people perceive oral malodor.\[[@ref14]\] As dental professionals are most likely to diagnose halitosis, the percentage of individuals getting professional treatment for halitosis remains minimal.

The presence or absence of halitosis is often discerned by individuals on their own. The etiology could be either intraoral or extraoral causes. The diagnosis is usually subjective as there are no standard criteria that define a patient with halitosis.\[[@ref1]\] The results of our study showed greater self-perception of halitosis among females (*P* \> 0.05). This was similar to results obtained in previous studies.\[[@ref10][@ref15][@ref16]\] Self-perception of halitosis is a psycho-physiological issue with multi-factorial etiology closely related to each individual\'s psychopathological profile.\[[@ref17]\]

In younger individuals, the presence of oral malodor has been attributed to tongue coating in the absence of periodontal disease.\[[@ref18]\] If oral hygiene is already good, or improves and yet oral malodor persists, the tongue may be the likely source of odor. The use of tongue cleaner was very minimal, which could be a reason for self-perception of halitosis in our study population. There is a positive correlation between the oral malodor and the levels of VSCs on the dorsum surface of the tongue and the propensity of microorganisms colonized on the surface of the tongue itself.\[[@ref19][@ref20]\] A recent systematic review concluded that tongue scraping may have a limited benefit in reducing oral malodor in the long term.\[[@ref21]\]

The oral hygiene habits were excellent among the study population with most of the subject population reporting brushing twice daily. This was however anticipated as the subject population comprised of students. Effective toothbrushing and flossing can significantly reduce oral malodor, especially in people with poor oral hygiene and related gingival and periodontal disease.\[[@ref22]\] The usage of mouthrinses was two-fold higher among females (44.6%) when compared with males (22.5%). This could imply a more conscious attitude among females than among males.

The prevalence of dental caries among the subject population was higher than that of gingival bleeding or dryness of mouth. Dental caries was reported higher in males than females as was gingival bleeding. The intraoral factors that are implicated in contributing to halitosis are tongue coating, gingival bleeding, and dental calculus.\[[@ref13]\] The extraoral factors that are associated with halitosis include gastrointestinal tract disorders, chronic sinusitis, upper respiratory tract infections, and lower socioeconomic status.\[[@ref1]\]

One drawback of this present study was the lack of correlation of self-perceived oral malodor with clinical- or laboratory-based evaluation.

CONCLUSION {#sec1-5}
==========

Our results indicate that the prevalence of self-perceived malodor among dental students is in the similar range reported by other studies. However, these findings need to be corroborated by objective examination to ascertain the prevalence. The role of dental professionals in maintaining good oral health should be emphasized in the community.
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